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(54) Image signal processing 

(57) When processing an image signal, an image 
which is seen as a natural image can be attained in that 
resolution of a photographed image is kept substantially 
constant irrespective of any variation in condition of an 
optical system such as iris diaphragm diameter and 
zoom position. For example, in the case of iris dia- 
phragm diameter, an MTF corresponding to a variation 
of iris diaphragm diameter is measured (Fig. 6A) and 
then the gain of an output of an aperture control circuit 



capable of cancelling a reduction of high frequency com- 
ponent of the image signal corresponding to the meas- 
ured MTF (Fig. 6B). Then, an iris diaphragm diameter 
varied during a photographing operation is detected, a 
gain set In response to the detected iris diaphragm di- 
ameter is applied to the aperture control circuit, whereby 
control is carried out such that the amplitude of the high 
frequency component of the brightness signal (Fig. 6C) 
is kept substantially constant without having any relation 

with the iris diaphragm. 
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Description 

This invention relates to image signal processing, 
and may be particularly, though not exclusively, applied 
to a signal processing method and a signal processing s 
apparatus in which a video signal taken by a photo- 
graphing device provided with an optical system such 
as a video-camera or a still-cannera or the like is proc- 
essed. 

It has become well known to provide, as a photo- 
graphing device, a so-called digital video camera (pho- 
tographing a motion picture) or a digital still-camera 
(photographing a still picture) or the like, for example. 

In such a photographing device as described 
above, its operation is carried out such that an image ^5 
photographed through an optical system is taken into 
the device, although it has been known that a degree of 
resolution of the photographed image is deteriorated 
more than that of a subject due to an aberration of a lens 
installed in the optical system. 

In view of this fact, it has already been provided to 
correct a degree of resolution of the Image through an 
aperture control for an image signal of the photographed 
image. The aperture control used herein is defined as a 
signal processing in which a correction is carried out for 25 
improving a degree of apparent resolution while a high 
regional component of a brightness signal of a photo- 
graphed image signal, for exannple, is Intensified with 
the result that an edge part of the photographed image 
(in this case, this is defined as an interface part of a 30 
brightness in the image) is made apparent. 

It has already been known in the art that a degree 
of deterioration in resolution of the photographed image 
is also changed in response to a condition of it during a 
photographing operation and the resolution of the image 55 
is made remarkably different by changing a degree of 
opening of the aperture, for example. 

However, in the case of the usual aperture control 
performed up to now, it has been carried out that a pre: 
determined gain which has been unifomily set is applied "^o 
to an image signal of the photographed image so as to 
amplify an annplitude of the high level coniponent. Due 
to this fact, there has not been carried out to perfonm a 
correction in compliance with a variation of a resolution 
caused by a variation of a degree of opening of the iris 45 
diaphragm as described above or a variation in state of 
a zoom position of a zoom lens. 

Due to this fact, there was a problem that 'irregular 
patterns" were generated in the resolution of the photo- 
graphed image to cause a normal image not to be at- so 
tained at a glance because of a variation in state of an 
iris diaphragm or a zoom position during photographing 
operation irrespective of the fact that a photographing 
was carried out by the same photographing device. 

An aspect of the present invention performs a cor- 55 
rection for variation of a resolution of image signal gen- 
erated in response to a variation in state of an optical 
system in the photographing device to cause its value 



to become approximately constant by an image signal 
processing method for processing an image signal for 
a photographed image In order to solve the aforesaid 
problems. 

In another aspect, an innage signal processing de- 
vice for processing an image signal tor photographed 
image Is provided with a resolution correcting means for 
correcting a variation of resolution of the aforesaid im- 
age signal generated in response to a variation in state 
of an optical system of the photographing device in such 
a way that its value may become substantially constant. 

Respective further aspects of the present invention 
are set forth in claims 1 and 1 6. 

Embodiments of the invention will now be de- 
scribed, by way of example, with reference to the ac- 
companying drawings in which: 

Fig. 1 is a blockdiagram for showing a configuration 
of a substantial part of a video camera of a preferred 
embodiment of the present invention. 

;Fig. 2 is a block diagram for showing an example of 
configuration of an aperture control circuit of the pre- 
ferred embodiment of the present invention. 

Fig. 3 is an illustrative view for illustrating a basic 
operation of an aperture control circuit. 

Fig. 4 is an illustrative view for showing an iris dia- 
phragm mechanism In the preferred embodiment. 

Fig. 5 is an illustrative view for showing a variation 
of an iris diaphragm diameter in the preferred embodi- 
ment. 

Fig. 6 is an illustrative view for showing an aperture 
control method in response to an iris diaphragm diam- 
eter in the preferred embodiment. 

Fig. 7 is an illustrative view for showing an aperture 
control method in response to a zoom position in the 
preferred embodiment. 

Fig. 8 is an illustrative view for illustrating a deteri- 
oratkin of resolution corresponding to a space frequen- 
cy caused by an aberration of a lens. 

Fig. 9 is an illustrative view for illustrating a technical 
concept of an MTF in response to a difference in bright- 
ness. 

Referring now to Figs. 1 to 9, one preferred embod- 
iment of the present invention will be described as fol- 
lows. 

The preferred embodiment of the present invention 
is applied to a video camera device. 

Subsequent description will be made in the follow- 
ing order. 

1. As per an MTF: 

2. Configuration of a video camera device: 

3. Configuration and basic operation of an aperture 
control circuit: 

4. Iris diaphragm mechanism of the preferred em- 
bodiment: 

5. Correction of resolution of the preferred embod- 
iment: Correction corresponding to a variation of iris 
diaphragm diameter: 
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6. Correction of resolution of the preferred embod- 
iment: and Correction corresponding to a variation 
of zoom position 

1 . As per an MTF: 

For example, a characteristic of resolution of a lens 
applied in an optical system of the photographing device 
can be expressed by an MTF (Modulation Transfer 
Function). A reading accuracy of a sinusoidal wave at- 
tained through an optical system such as a lens is called 
as an optical transfer function (OTF) arid this OTF can 
be expressed by a complex number. Then, an absolute 
value of this OTF is called as an MTF to express a trans- 
fer function of amplitude. 

Then, at first, referring to Figs. 8 and 9, a technical 
concept of the MTF corresponding to the optical system 
of the video camera in the preferred embodiment of the 
present invention will be described as follows. 

Fig. 8A shows, in a schematic manner, a relation 
between a subject P and a subject image Pa obtained 
through a fens L in respect to the subject P. • 

For example, as shown in Fig. SB, it is assumed that 
a subject P is set such that a white section and a black 
section are substantially divided into a half-segment in 
a lateral direction, respectively. In the case that the sub- 
ject P in Fig. 8B is viewed in reference to its space fre- 
quency, it is possible to see that it has a quite low space 
frequency In a horizontal direction. Then, as per the sub- 
ject rnnage Pal obtained through the lens L shown in Fig. 
SB. a scarce influence of aberration of the lens L is ap- 
plied due to a sufficient low space frequency of the sub- 
ject P in a lateral directbn. resulting in that an accurate 
resolution which is approximately similar to that of the 
subject P can be attained as shown in Fig. 8C. 

Although in Fig. 8D is illustrated a frequency having 
a higher space frequency in a lateral direction than that 
shown in Fig. 88. influence of aberration of the lens may 
start to appear in the subject innage Pa2 obtained 
through the Sens for such subject P2 as above. That is, 
as showTi in Fig. 8E, the subject image may become as 
one in which the component of black section is merged 
into the white section so as to reduce Its brightness and 
in turn the component of white section is merged into 
the black section so as to increase its brightness. In oth- 
er words, in view of an innage, the image of the white 
section and the image of the black section are not com- 
pletely separated from each other to reduce their differ- 
ence in brightness, resulting in that an entire image may 
appty an impression of vague image. That is, the reso- 
lution may be reduced. 

Although in Fig. 8F is illustrated a subject P3 having 
a higher space frequency in a lateral direction tfian that 
shown in Fig. 8D: the subject image Pa3 shown in Fig. 
8G obtained in correspondence with the subject P may 
be influenced more by aberration than the subject P2 
and the subject image Pa2 shown in the aforesaid Figs. 
8D and 8E, and actually a difference In brightness be- 



tween the white image section and the black image sec- 
tion is reduced, resulting in that the impression of more 
vague image Is attained. 

A relation of the difference in brightness of the sub- 

s ject image Pa in respect to a space frequency of this sub- 
ject P illustrated in reference to the aforesaid Fig. 8 can 
be expressed as indicated in Fig. 9A, for example. Also 
in this figure, influence of aberration is scarcely applied 
at the space frequency corresponding to the subject im- 

10 age Pal so as to enable a superior brightness difference 
to be attained, although it is apparent that the brightness 
difference is reduced at the space frequency corre- 
sponding to the subject image Pa2. This brightness dif- 
ference is further reduced at the space frequency cor- 

is responding to the subject image Pa3. 

Then, in this case, It is possible to assume that a 
value indicated at an ordinate is an MTF when a bright- 
ness difference at 0 of the space frequency Indicated at 
an abscissa in the aforesaid Fig. 9A is 100%. Accord- 

20 ingly. a relation of the MTF of the subject image Pa in 
respect to the space frequency of the subject P is indi- 
cated as shown in Fig. 98. 

In this case, if the lens is "an kJeal lens' having no 
aberration, this MTF always becomes 100% irrespec- 
'-25 live any vaiue of the space frequency. 

2. Configuration of a Video Camera Device: 

Fig. 1 is a block diagram for schematically showing 

30 a configuration of a substantial section of a video cam- 
era of the preferred embodiment of the present inven- 
tion: In this figure, only an optical system and a signal 
processing system for performing an opto-electrical 
conversion of an image photographed by this optical 

35 system and for processing a signal are Indicated. 

In this figure, a lens block 1 is an optical system of 
a video camera of the preferred embodiment of the 
present invention. This lens block 1 is provided with a 
zoom lens 2 capable of performing a zooming for a sub- 

40 ject image while its zoom position ts made variable with- 
in a predetermined range. An amount of light passed 
through the zoom lens 2 is adjusted by an iris diaphragm 
3 so as to adjust an image brightness or a depth of the 
subject. In addition, as the iris diaphragm 3 shown in 

45 this figure, a mechanism in which many vanes are cou- 
pled to each other in a symbolic manner to adjust a de- 
gree of aperture in a substantial coaxial manner, al- 
though in the preferred embodiment, an Iris diaphragm 
mechanism having two vanes coupled to each other to 

so be described later is employed. 

The aforesaid zoom lens 2 is provkJed with a poten- 
tiometer 11 as shown in the figure. At the zoom lens 2, 
a lens called as a variater is moved in correspondence 
with a focal distance which is made variable for a zoom- 

55 ing operation within a predetermined range along an op- 
tical axis, for example. Inf ormatk>n about this moving po- 
sition (a zoom position) is detected by the aforesaid po- 
t6ntk>meter IT and this signal is supplied to a control 
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iation in state of the lens block 1 to be described later 
SdTs operation will be described later. 



3. configuration and Basic Operation of an Aperture 
S Control Circuit: 

Fio 2 is a block diagram for showing schematically 
an exampie o?configuration of the aforesaid aperture 

,0 aI mefperture control circuit 8 of the preferred em- 

. .?he aperture control circuit 8 shown in thte Jure is 
20 , timecorrespondingtoaclocKuequ y_ 

! J! iHs rnoutted to the multiplier 23 for per^pmi- 
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Then, the high range component of the original im- 
age signal is intensified by superposing the high fre- 
quency component provided with the gain outputted 
from the multiplier 25 in respect to the brightness signal 
of the original image signal (synthesized by the synthe- 
sizer 9). 

Fig. 3 is an illustrative view (or showing a variation 
of a state of Image obtained by a basic c aeration in the 
aforesaid aperture control circuit 8. 

For example, it is assumed that the subject image 
Pall corresponding to the image signal frequency coni- 
ponent shown in Fig. 3A is one shown in Fig.. SB.. Then, 
the subject image Pal 2 having a characteristic in which 
an MTF is more deteriorated than that shown in Fig, 3 A 
and corresponding to that of Fig. 3C becomes one 
shown in Fig. 3D with a result that a resolution of the 
image is reduced. 

In view of this fact, as tor the image signal having a 
characteristic indicated in the aforesaid Fig. 3C, it Js as- 
sumed that its high range componerit is intensified by 
the aperture control performed by the aperture control 
circuit 8 illustrated in Fig. 2, an amplitude of the high 
range component is lifted up as shown in Fig. 3E. for 
example, and then a signal processing is carried but to 
enable the approximate same characteristic as that 
shown in Fig. 3A to be attained. With such an arrange- 
ment as above, an edge part of the image (in this case, 
an interface between the white segment and the black 
segment) is intensified as shown in the subject image 
Pa 13 in Fig. 3F and then an apparent resolution of the 
image is improved. 

4. Iris Diaphragm Mechanism of the Preferred 
Embodiment: 

As described above, the N4TF value may be varied 
in response to a variation of an iris disiphragm diameter 
in the optical system of the photographing device of a 
video camera or the like. In. other wordS: h is already 
made apparent that an irregular resolutk^ state occurs 
in a resolution feeling of the subject image due to a var- 
iation in the iris diaphragm diameter. In the preferred 
embodiment of the present invention, it Is constructed 
such that utilization of the aperture coritrol circuit 8 de- 
scribed in reference to Figs. 2 and 3 causes an aperture 
control to be carried out in such a way that a resolution 
feeling of the subject may become constant in respect 
to a varialk)n of iris diaphragm diameter. Referring now 
to Fig. 4, the mechanism of two-vane type iris diaphragm 
employed in a video camera of the preferred embodi- 
ment wilt be described. 

The iris diaphragm 3 is comprised of a combination 
of two vanes 31 , 32 having ends with such a shape as 
one shown in Fig. 4 A. In this case, at the position shown 
in the figure of the vane 31 side is fixed an ND fitter (ND: 
Neutral Density Filter) 33. As well known in the art, the 
ND fitter 33 is an optical fitter for use in attenuating an 
amount of incident light of visible light band, wherein it 



enables an incident amourit of visible light to be attenu- 
ated without applying any influence on a color balance. 
Then, as shown in Fig. 4B, the aforesaid vanes 31. 32 
are coupled to each other in a direction indicated by the 
5 arrow and an area of the opening 34. i.e. an iris dia- 
phragm diameter is adjusted. In the case that the iris 
diaphragm having such two-vane mechanism as above 
is employed, it is possible to construct the optical system 
in less-expensive cost than that required for the case in 
which the iris diaphragm of the niechanism forming a 
substantial concentric opening with many vanes is ap- 
plied. 

5. Correct bn of Resolution of the Preferred 
Embodiment: Correction Corresponding to a Variation 
of Iris Diaphragm Diameter: 

A correction of resolution in respect to a variation in 
an iris diaphragni diameter in the preferred embodiment 
will be described as follows. 

Although a variation of resolution in respect to a var- 
iation of an iris diaphragm diameter of the photograph- 
ing device, i.e. a variation of an MTF Is made different 
for every type of equipment in response to a configura- 
tion of the optical system used in the photographing de- 
vice, rt is possible to attairi the variation in advance by 
performing its measurement. In view of this fact, in the 
preferred embodiment of the present invention, it be- 
comes possible to perform a correction of resolution by 
controlling the gain in the aperture control circuit 8 to be 
described later in response to a result of such measure- 
ment as above. Then, referring to Fig. 5. a variation of 
the MTF corresponding to the iris diaphragm diameter 
of the iris diaphragm 3 of the preferred embodiment 
shown in Fig. 4 will be described. In addition, in Fig. 5, 
a part of the opening 34 of the iris diaphragm 3 is indi- 
cated and illustration of its surrounding part Is eliminat- 
ed. Also In this case, for example, a chart of the subject 
shown in Fig. 38 is applied, resulting in that the MTF in 
a horizontal direction is assumed to be measured. 

In Fig. 5A is illustrated a state in which the iris dia- 
phragm 3 is released as Ihe iris diaphragm state iv 
Then, It is assumed that the iris diaphragm 3 is nairfbwed 
from this state and subsequently the opening 34 is nar- 
rowed up to such a degree as one indicated as "the Iris 
diaphragm state 2" shown in Fig. 58. 

As the iris dkphragm is being narrowed in general, 
influence of aberration of a lens is reduced, resulting in 
that a value of MTF is usually and correspondingly in- 
creased. Due to this fact, under the case of "iris dia- 
phragrri state 2" in Fig. 58. a higher value of MTF as 
compared with that of "iris diaphragm state 1 " iri Fig. 5A 
can be attained. 

Then, it is assumed that an iris diaphragm is further 
reduced from the state shown in Fig. 58 with a result 
that the "iris diaphragm state 3" shown in Fig. 5C is at- 
tained. This "iris diaphragm state 3' shows that an area 
occupied by the ND fitter 33 at the opening 34, for ex- 
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ample, becomes almost of it and in turn a space not in- 
fluenced by an effect of the'ND filter 33 becomes quite 
low. 

Under such a state of the iris diaphragm as de- 
scribed above, a value of MTF should be high enough 
due to a quite reduced influence of aberration of a lenis 
in general, although actually a space not influenced by 
the ND filter 33 becomes quite narrow and then a dif- 
fraction of light rnay occur at this space part to reduce 
the value of t^TF. 

In other word4,' jh the case that an irisdiaphragnn is 
narrowed gradually as a transient state from Fig. 5B to 
Fig. 5C. an area of the space where no effect of the ND 
filter 33 is applied to the opening 34 is decreased, re- 
sulting in that a diffraction phenomenon of light de- 
scribed above cannot be ignored and in opposition to it, 
a characteristic in which a value of MTF is gradually de- 
teriorated can be attained. 

Then, the iris diaphragm is further narrowed from 
the stale shown in Fig. 5C and under such a state as 
shown in "the iris diaphragm, state 4" in Fig. 5D in which 
the opening 34 is occupied by the ND filter 33 and the 
effect of the ND fitter 33 is completely applied/the dif- 
f ractiori of light is decreased and the value of MTF is 
increased again. 

In addition, in the case that the Iris diaphragm is fur- 
ther narrowed from the state shown in Fig. 5D to beconne 
the state indicated by the iris diaphragm state 5 in Fig. 
5E. an area of the opening 34 becomes quite narrow, 
resulting in that an influence of diffraction of light is in- 
creased again and the value of MTF is decreased. 

In the preferred enribodiment of the present inven- 
tion, there has been attained a result of measurement 
shown in Fig. 6 A as a relation of a variatibn of MTF coi-- 
responding to a yariatipn of the iris diaphragm diameter 
(an area of the opening 34) described up to now in ref- 
erence to Fig. 5. In this figure, an iris diiaphragm diam- 
eter is indicated at an abscissa and a value of MTF cor- 
responding to an iris diaphr^gnri diameter is indicated at 
an ordinate. 

In addition, in this Fig. 6A, each of the sannple po- 
sitipnj^ of "iris diaphragm states 1 to 5* indicated in Figs. 
5A to 5E is expressed on a curve line indicating a char- 
acteristic of MTF, although the value of MTF is gradually 
increased in compliance with a variatiph of the iris dia- 
phragm diameter from the iris diaphragm state ^1" to 
the iris diaphragm state 2" as described above in ref- 
erence to Fig. 5, and in turn, as for a variation of the iris 
diaphragm diameter from "the iris diaphragm state 2" to 
"the iris diaphragm state 3*. it is changed in such a way 
that the value of MTF is decreased and further as for a 
variation of the jris diaphragm diameter from the iris di- 
aphragm state 3" to "the iris diaphragm state 4", it is 
changed in such a way that the value of MTF is in- 
creased again. Then, as for the variation of the iris dia- 
phragm diameter from "the iris diaphragm state 4" to 
•the iris diaphragm state 5". the value of MTF is de- 
creased. 



10 

In view of the foregoing, the preferred embodiment 
of the present invention is constituted to perform a cor- 
rection in such a way that a resolutbn of the subject im- 
age may be kept constant irrespective of a variation of 

5 MTF caused by the iris diaphragni diameter by making 
avariable gain (a control signal supplied from the control 
section 10) to be given to the multiplier 25 (refer to Fig. 
2) in the aperture control circuit 8 in response to a var- 
iation of the iris diaphragm diameter on the basis of a 

10 result of measurement obtained as shown in the afore- 
said Fig. 6A. 

Fig. 6B indicates an example of setting of gain to be 
applied to the multiplier 25 in the aperture control circuit 
8 in respect to a variation of iris diaphragm diameter on 

IS the basis of a result of measurement shown in Fig. 6A. 
In this case, gains of five steps ranging from a lower 
gain to a higher gain, i.e. the gain (a) to the gain (e) are 
set. Then, a gain is variably set in respect to a variation 
of the iris diaphragm diameter in such a way that a pat- 

20 lern of curve line indicated in Fig. 6A as a result of meas- 
urement rnay become such a pattern as one in which a 
yairiatiorilh this curve line is canceled. 

Then^ the gain made variable as shown in Fig. 6B 
in response to a variation of the iris diaphragm diameter 

2S is §iven to the multiplier 25 in the aperture control circuit 
8 to cause a high frequisncy component of the bright- 
nesis signal of the image signal to which an iaperture con- 
trol is af^plied to keep a substantial constant amplitude 
tevel withdut having any relation with the iris diaphragm 

30 diameter as shown in Fig 6C. As a result, a resolution 
of the entire imiage is improved after an approximate 
constant resolution feeling can be attained as an actual 
displayed subject image irrespective of a variation of the 
iris diaphragm dianheter. Further, Fig. 6C indicates an 

35 amplitude of the brightness signal component of 3 MHz. 
In order to realize such an aperture contrd opera- 
tion, a data table for setting gains corresponding to iris 
diaphragm diameters indicated in Fig. 6B is jstored in a 
data table memory 1 0a indicated in Fig 1 , for example. 

40 Then, the control section 1 6 discriminates the 
present iris diaphragm diameter in response to an iris 
diaphragm diameter infornr^ation of this iris diaphragm 3 
supplied from the hole element 1 2 during photographing 
operation and detenriines a gain set in correspondence 
45 with this discrimirialed iris diaphragm diameter in refer- 
ertce to the data table stored in 'the data table memory 
10a. Then, the gain determir»ed in this way is given to 
the multiplier 25 in the aperture control circuit 8 as a con- 
trol signal. It becomes possibliB to perform an aperture 
so control in compliance with a variation of the iris dia- 
(Dhragm diameter described up to now through such a 
processing operation as one performed at the control 
section. 

As the cbhtroi signal suppiied from the control sec- 
55 tibn 10 to the multiplier 25 in the aperture control circuit 
8, a voltage value corresponding to the set gain nriay be 
applied or a serial data of a predetermined number of 
bits, for example, may be applied. 
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Although the foregoing description relates to a cor- 
rection of resolution generated by the variation of MTF 
in a horizontal direction, actually a correction of resolu- 
tion in a vertical direction nnay also be similariy per- 
fornned. s 

In order to perform this correction, it is possible to 
perf ornn a nneasurement of a variation of MTF in respect 
to the iris diaphragm diameter rn a vertical direction un- 
der application of a chart of subject with a high space 
frequency in a vertical direction by some lateral (hori- 
zontal directiori) stripes, for example. Then, sui3se- 
quently, a gain is set in such a manner that a variation 
of amplitude of the high frequency component of the 
brightness signal corresponding to a variation of MTF 
may be canceled on the basis of result of the measure- 
ment and the data is stored in the data table mertiory 
1 0a in the same manner as that described up to now. It 
is satisfactory that the control section 10 is constituted 
such that a gain ipf the multiplier 25 in the aperture con- 
trol circuit 8 set to perform an aperture control in a ver- 
tical direction is made variable on the basis of this stored 
gain set data. 

6. Correction of Resolution of the Preferred ' ' 
Embodiment: and Correction Corresponding to a 
Variation of Zoom Position 

In the photographing device having an optical sys- 
tem, it has been made apparent that MTF may be varied 
not only in reference to an iris diaphragm diameter de- 
scribed up to now but also in reference to a zoom posi- 
tion of the zoom lens. Due to this fact, a variation of res- 
olution caused by a variation in such a zoom position as 
described above is corrected in the preferred embodi- 
ment. 

A relation. between the variation of the zoom posi- 
tion and MTF relates to an aberration of a lens, so that 
it is possible to calculate it through simulation during de- 
signing of a lens or calculate it through measurementas 
found iri the case of iris diaphragm. Then, as a value of 
MTF in respect to a variation of thb zoom position in the 
video camera in the preferred embodiment of the 
present invention, the result shown in Fig. 7A has been 
attained. According to this figure, as the zoom position 
is nrioved from a wide position state to a tele-position 
state, it has becorrie apparent that a characteristic hav- 
ing the value of MTF decreased has been attained, al- 
though a resolution may also be reduced as it is 
changed from the wide position state to the tele-position 
state. 

Thus, as shown in Fig. 76, a gain to be given to the 
multiplier 25 in the aperture control circuit 8 is set to be 
variable in respect to a variation in zoom position. In this 
casO: the gain is set to be increased in a stepwise noan- 
ner by the gains (a) to (e) in response to a motion of the 
zoom position from the wide position state to the tele 
position state to cancel the characteristic shown in the 
aforesaid Fig. 7A. 



Then, the data table for use in setting a gain in re- 
spect to the zoom position indicated in the aforesaid Fig. 
7B is stored in the data table memory 10a in the same 
manner as that of the iris diaphragm. Thus, the control 
section 10 nriay determine a gain corresponding to the 
present zoom position in reference to the data table 
stored in the data table memory 10a on the basis of the 
zoom position information supplied f rorri the potentiom- 
eter 11 during photographing operation and supply this 
gain to the aperture control 8. Such an aperture control 
as described above is carried out to cause a high fre- 
quency component (in this case, it is set to 3 MHz) of 
the brightness signal to be controlled to have an approx- 
imate constant amplitude irrespective of a variation in 
zoom position as shown in Fig. 7C- With such an ar- 
rangement as above, "irregular state" of resolution feel- 
ing generated by variation in zoom position is also elim- 
inated. 

In addition, a characteristic shown in the aforesaid 
Fig. 7A indicates a characteristic of MTF of the image 
in a horizontal direction, wherein the aperture control 
based on the data table for setting a gain indicated in 
Fig. 7B corresponds to a horizontal direction of the im- 
age. Thus, a correction of the resolution in respect to a 
variation of the zoom position is similarly carried out not 
only in a horizontal direction but also in a vertical direc- 
tion of the aforesaid image. 

In the preferred embodiment of the present inven- 
tion, an aperture control is carried out in such a nr^nner 
that a constant resolution feeling may be attained irre- 
spective of a variation in state of the optical system such 
as an iris diaphragm diameter or a zoom position. In ad- 
dition, since the preferred embodiment is usually set 
such that a gain of the aperture control circuit is variably 
set in such a manner that it may be accomnruxSated for 
a variation of MTF, resulting in that its cost, in particular, 
is not increased. 

Further, the present invention is not limited to a con- 
stitution of the preferred embodiment which has been 
described up to now, wherein various modifications can 
be attained and the present invention can be applied to 
various kinds of photographing devices having an opti- 
cal system such as a digital still camera other than a 
video camera and a signal processing device for use in 
processing an image signal supplied from such a pho- 
tographing device as described above. In addition, al- 
though a constitution for processing a brightness signal 
component is indicated as an aperture control for inten- 
sifying the high range component of the image signal in 
the aforesaid preferred embodiment, it is also possible 
that the aberration signal component is also occasion- 
ally processed with an aperture control. 



1. An image signal processing method for processing 
an image signal of a photographed image, wherein 
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an output gain of an aperture control means capa- 
ble of intensifying a predetermined band compo- 
nent of the image signal is changed In response to 
a variation of resolution of said image signal gener- 
ated as a variation in state of an optical system of 
a photograph irig device occurs and further correct- 
ed In such a>way that a resolution of said image sig- 
nal may become approximately constant. 

2. An image signal processing method as set forth in 
Claim 1 , wherein a variation of state in said optical 
system is generated in response to an aberration of 
a lens. 

3. An image signal processing method as set forth in 
Claim 1 , wherein a variation in state ot said optical 
system is caused by a variation in an aperture of an 
iris diaphragm. 

4. An image signal processing method asi set forth in. 
Claim 1 , wherein a variation in state of said optical 
system is caused by a diffraction of light near an 
opening of the iris diaphragm, as an aperture of the 
iris diaphragm is changed. . . 

5. An image signal processing method as set forth in 
Claim 1 , wherein a variation in state of said optical 
system is caused by a variation of a zoom position 
of the zoom lens. . . ^ , 

6. An image signal processing device for processing 
an image signal for a photographed image, wherein 
it is comprised of a resolution correcting means in 
which a resolution of said image signal is not set by 
a state of optical system of a photographing device, 
but kept approximately constant, 

7. . An image signal processing device for processing 
an image signal for a, photographed image as set 
forth in Claim 6, wherein said resolution correcting 
: means is comprised of.an aperture control means 

; , QBpable of intensifying a predetermined band com- 
ponent of said image signal and ^ gain variable set- 
vting nneans capable ot variably setting an output 
gain of said aperture control rneans in response to 
a variation of state of said optical system, 

8. An image signal processing device as set forth in 
Claim 6, wherein said image signal correcting 
means is constructed such that a variation of reso- 
lution of said image signal generated in response 
to an aberration of a lens is corrected. 



reeled. 

10. An image signal processing device as set forth in 
Claim 6, wherein said image signal correcting 

5 means is constructed such that a variation of reso- 

lution of said image signal generated in response 
.. to a diffraction of light near an opening of an iris di- 
aphragm accompanied by a variation of aperture of 
the iris diaphragm is corrected. 

10 

11. An image signal processing device as set forth in 
Claim 6, wherein said image signal correcting 
means is constructed such that a variation of reso- 
lution of said image signal generated in response 

IS to a variation of a zoom position of a zoom lens is 
..corrected. 

12. Ari image signal processing device as set forth in 
Claim 7, wherein said gain variable setting means 

20 is cdrriprised of a merriory for storing an output gain 
[ . of said aperture control means corresponding to a 
state of said optical system. 

13. An image signal processing device as set forth in 
2^ Claim 7. wherein said aperture control means is 

comprised of a delay meains for delaying an input 
signal in synchronous with a clock frequency corre- 
sponding to the number of pixels in one horizontal 
line. 

30 \'\ 

14. An Jmage sigrial processing device as set forth in 
Ciairin 7, wherein said aperture control means is 
qomprised of a delay means for delaying an input 

^ signal in synchronous with a clock frequency corre- 
55 sponding to one horizontal line. 

15. An innage signal processing device as set forth in 
Claim 9, wherein said iris diaphi-agm is ia two-varie 
mechanism. . 

40 • 

16. An innage signal processing device comprising an 
image sllgnal recording device for recording an im- 
age signal of a photographed image, wherein there 
is provided a resolution correcting means for per- 
forrnihg a correction in such a way that a resolution 
of said image signal rnay be kept substantially con- 
stant without having any relation with a state of an 
optical system of the photographing device . 

so 



9. An image signal processing device as set forth in 

Claim 6, wherein said image signal correcting ss 
means is constructed such that a variation of reso- 
lution of said image signal generated in response 
to a variation of aperture of an iris diaphragm is cor- 
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(54) Image signal processing 

(57) When processing an image signal, an image 
which is seen as a natural image can be attained in that 
resolution of a photographed image is kept substantially 
constant irrespective of any variation in condition of an 
optical system such as iris diaphragm diameter and 
zoom position. For example, in the case of iris dia- 
phragm diameter, an MTF corresponding to a variation 
of iris diaphragm diameter is measured (Fig. 6A) and 
then the gain of an output of an aperture control circuit 



capableof cancelling a reduction of high frequency com- 
ponent of the image signal corresponding to the meas- 
ured MTF (Fig. 68). Then, an iris diaphragm diameter 
varied during a photographing operation is detected, a 
gain set in response to the detected iris diaphragm di- 
ameter is applied to the aperture control circuit, whereby 
control is carried out such that the amplitude of the high 
frequency component of the brightness signal (Fig. 6C) 
is kept substantially constant without having any relation 
with the iris diaphragm. 
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